objective To examine the levels, inequalities and factors associated with health insurance coverage in Kenya.
Introduction
In 2005, WHO member states adopted a resolution to help member countries transform their health financing systems to achieve Universal Health Coverage (UHC) [1] . UHC -defined as the provision of needed, and good quality health services to the entire population, without the risk of financial ruin [2, 3] -has received global support as recently enshrined in the Sustainable Development Goals (SDGs) 3.8 [4] . To achieve this goal, most lowand middle-income countries (LMIC) are increasingly prioritising UHC and reforming their health systems to achieve it. One of these interventions used to achieve UHC is social health insurance schemes [5, 6] .
Kenya has made a commitment to achieve UHC by 2030 [7] . To attain this, the government has undertaken a number of health reforms over the past years. For instance, in 2013 it abolished user fees in public primary healthcare facilities (health centres and dispensaries) and introduced a free maternity services policy in all public healthcare facilities [8] . The Kenyan government also expanded the benefit package offered by the National Hospital Insurance Fund (NHIF) from an inpatient only package, to include outpatient services, and introduced a health insurance subsidy programme, whereby poor households are identified and given 100% subsidy on NHIF membership [9] . The NHIF provides health insurance cover to both individuals in the formal and informal sector. Formal sector individuals pay an income-rated monthly premium that is deducted automatically from the their salaries and remitted to the the NHIF by their employer. Formal sector premiums vary from KES 150 (USD 1.5) for the lowest income bracket (monthly salary of less than KES 6000 (USD 60)) to KES 1700 (USD 17) for the highest income bracket (monthly salary of above KES 100 000 (USD 1000)). Informal sector individuals pay a voluntary monthly flate rate premium of KES 500 (USD 5) [10, 11] .
Kenya has a mixed health financing system with various sources of funding [12] . Kenya's health sector is financed through tax revenues (31% of total health expenditure (THE) in 2012/13), donor funds (25% of THE), health insurance contributions (about 13% of THE) and out-ofpocket payments (27% of THE) [13] . The high level of out-of-pocket payments means that financial risk protection is inadequate. The incidence of catastrophic healthcare expenditure in Kenya is estimated to be 4.52%, with 453 470 individuals pushed into poverty annually due to out-of-pocket healthcare payments [14] .
A key policy decision that the Kenyan government has adopted is to expand voluntary, contributory health insurance as one of the strategies to achieve UHC [15] . In addition to the NHIF, health insurance in Kenya is provided by private health insurance, employer-provided health insurance, and community-based and microhealth insurance [16] . A qualitative assessment of factors influencing health insurance enrolement in Kenya revealed that even though there is a willingness to enrol, there are barriers such as lack of knowledge of health insurance enrolment options and procedures [17] . Affordability of premium payments was also identified as a key barrier [17] . Further, a willingness and ability to pay study reported that informal sector individuals were only willing to pay a maximum of KES 300 (USD 3) monthly premium, rather than the current NHIF monthly premium for these segments of the population (500 (USD 5)) [18] . In addition to a concern for the average population coverage, a key concern for scaling up pre-payment health financing mechanisms is the distribution of coverage (equity). Also, monitoring of these schemes is essential to attaining UHC. Against a background of Kenya's policy preference for health insurance, this study aimed to examine the levels, inequalities and correlates of health insurance coverage in Kenya.
Methods

Study setting
Kenya is a lower-to middle-income country, ranked number 145 in the 2015 global Human Development Index ranks [19] and with an estimated population of 46.1 million in 2015 [20] ; 65% of the population reside in rural areas, and the country has an estimated poverty rate of 45.9% [21] . It adopted a devolved system of government in 2010 with the establishment of 47 county governments with key responsibilities in the provision and financing of health.
Study design and data sets
We analysed secondary data from two rounds of the Kenya Demographic and Health Survey (KDHS) (2009 and 2014). The 2009 KDHS included a total of 400 primary sampling units that were used to select 3256 men and 8444 women aged 15 to 49 years [22] . The 2014 KDHS included a total of 1612 primary sampling units that were used to select 12 014 men and 31 079 women aged 15 to 49 years [23] . Both surveys used a nationally representative two-stage cluster sampling design with stratification for rural and urban residence. DHS data sets are available in recode files. We utilised the female's individual recode (IR) and males recode (MR) for this analysis.
KDHS surveys are designed to collect an array of information about households and individuals, and among the information collected in some countries is health insurance. DHS survey interviewers obtain health insurance information by asking respondents whether they are covered by any form of insurance (response is 'Yes' or 'No'). In some countries, including Kenya, respondents who are covered by any health insurance are also asked to state the specific types of insurance they are covered by (responses are 'social health insurance', 'private insurance', 'community-based', 'pre-payment scheme' and 'other').
Data analysis
Before analysis, we restricted the age category of males to only those between 15 and 49 years for comparability between genders. We then combined the male and female data sets into a single data set for each of the KDHS surveys. In this analysis, we only included individuals with complete responses to our outcome variable (coverage by any form of insurance) resulting in a total of 11 690 (8435 women and 3255 men) in the 2009 KDHS and 26 743 (14 733 women and 12 010 men) in the 2014 KDHS. For modelling for the correlates of health insurance coverage in Kenya, only the 2014 KDHS data set was used because it was the most recent data set.
We conducted descriptive analysis to examine health insurance coverage -with any insurance and by specific health insurance -by the socio-demographic factors identified in the literature [24] [25] [26] [27] [28] . This included respondent age category, employment, gender, sex of the household head, residence, marital status, exposure to mass media, household size, education and socio-economic status. To determine whether an individual's health status would determine health insurance coverage, we used the presence or absence of a chronic disease (hypertension/diabetes) as a proxy measure.
To identify factors associated with health insurance coverage, we first performed bivariate analysis using Pearson's chi-square test (X 2 ). All factors found significant at P-value<0.05 were incorporated into the multivariable logistic regression model. Prior to fitting the model, we assessed for potential multicollinearity using the Pearson's R correlation coefficient (r ≥ 0.8) [29] . Our dependent variable in this analysis was coverage with health insurance (No or Yes). We examined the distribution of this variable in relation to a range of independent variables that have been suggested in literature to predict health insurance coverage specifically: respondent age category (15-24, 25-34 and 35-49); employment status (unemployed, informally employed and formally employed); sex (female or male); sex of the household head (female or male); residence (urban or rural); marital status (not currently married or currently married); exposure to radio, television or newspaper media (not at all, less than once a week or at least once a week); household size (1-3, 4-5 and >5); education (no education, primary education, secondary education and tertiary/higher education); wealth quintile (poorest, poorer, middle, richer and richest); and presence or absence of hypertension or diabetes (no or yes). For the descriptive and correlates analysis, adjustments were made for the complex study design by accounting for the clustering and stratification survey design [30] .
To assess inequality in health insurance coverage, we (i) computed the high-to-low ratio, (ii) developed concentration curves and (iii) computed the concentration index (CIX). The high-to-low ratio (Q5/Q1) is computed by dividing the level of health insurance coverage in the highest quintile, by the level of health insurance coverage in the lowest quintile. Given that it only compares individuals from the highest quintile (Q5) to those from the lowest quintile (Q1), and excludes the middle three quintiles (Q2, Q3 and Q4), this inequality measure is not generalisable to the whole population. We therefore calculated the concentration index to assess the existence, direction and magnitude of inequalities in health insurance coverage by wealth quintile [31] . CIX is defined as twice the area between the concentration curve and the line of equality. A concentration curve is a plot of the cumulative percentage of the health variable-health insurance (y-axis) against the cumulative percentage of the population ranked by socio-economic status, from poorest to richest (x-axis). A concentration index of zero denotes equality, while a negative (positive) concentration index denotes a pro-poor (pro-rich) distribution of the health variable [32] . Data analysis was performed in STATA version 14.2 (Stata Corp, Lake way Drive, College Station, TX, USA). Across both survey years, health insurance coverage tended to increase with age, exposure to media, the level of education, socio-economic status, formal employment status, urban residence and among the married. However, health insurance coverage decreased with increase in household size. In the 2014 KDHS, health insurance coverage also increased among those with a chronic disease (diabetes/hypertension) compared to their counterparts without a chronic disease.
Results
Health insurance coverage
Inequalities in health insurance coverage
Our findings indicate the existence of pro-rich incomerelated inequalities in health insurance coverage in Kenya. Individuals from the wealthiest quintile were more than 12 times more likely to be covered with any type of health insurance compared to the poorest quintile in the 2014 KDHS with an overall pro-rich distribution of insurance coverage (CIX = 0.49 [95% CI 0.45-0.52]) (Table 3) . This was an improvement on the 2009 KDHS where the high-to-low ratio was 31 and the concentration index was 0.61 [95% CI 0.52-0.71]). This pattern is repeated for all forms of health insurance. The gap between the wealthiest and the poorest is greatest when the employer-provided and private health insurance (PHI) are considered (high-to-low ratio of 26 and 20, respectively, in 2014). Figure 2 presents the concentration curves for health insurance coverage with specific health insurance types in the 2009 KDHS. Although all forms were pro-rich, the concentration curve for the CBHI was closer to the line of equality than that for PHI indicating lower inequalities in the CBHI than PHI. Figure 3 presents the concentration curves for health insurance coverage with specific health insurance in the 2014 KDHS. The curves show a similar presentation to the ones in 2009 KDHS, indicating the continuity of prorich inequalities. Figure 4 presents the concentration curves for overall health insurance coverage in 2009 and 2014 KDHS surveys. Both curves are below the line of equality indicating that health insurance coverage remains pro-rich. However, dominance test indicated that the two curves are significantly apart. Therefore, health insurance coverage in 2014 is more equitable than in 2009 KDHS. Table 4 shows the results from the bivariate and multivariable logistic regression for determining the correlates of health insurance coverage. Findings from the multivariable logistic regression indicated that individuals between the age of 35 and 49 were almost twice as likely to be insured as those in the 15-29 years bracket (AOR = 1.92; 95% CI 1.65-2.25). While individuals with any form of employment had higher odds of being insured than unemployed individuals, the odds were almost 3 times higher for those employed in the formal sector (AOR = 2.65; 95% CI 2.19-3.28). Men had no greater odds of being insured compared to women even when they were heads of households. Unexpectedly, individuals from urban areas had a 19% decreased odds of being insured than their counterparts from rural areas (AOR = 0.81; 95% CI 0.68-0.97). Compared to unmarried individuals, married people had significantly greater odds of being covered with health insurance (AOR = 1.97; 95% CI 1.73-2.25). Exposure to media also contributed to a positive change in the probability of health insurance coverage with exposure to media at least once a week having 2.22 times more odds of coverage compared to those not exposed to media at all (AOR = 2.22; 95% CI 1.58-3.11). Household size had a negative relationship with health insurance coverage. Individuals from households with one to three members had 30% greater odds of coverage than their counterparts from households with more than five members (AOR = 1.30 95% CI 1.10-1.54). The odds of coverage increased with the level of education with odds of coverage of those with tertiary or higher education being 9.41 Figure 1 Trends in health insurance coverage in Kenya.
Correlates of health insurance coverage
times those without education (AOR = 9.41; 95% CI 36. 24-14.19 
Discussion
This study presents an analysis of the level, inequalities and correlates of health insurance coverage in Kenya using data from two rounds (2009 and 2014) of the nationally representative KDHS. Our findings showed an increase in overall health insurance coverage. However, despite this increase, a significant proportion (80%) of the population in 2014 remains uninsured, underscoring the slow progress in extending coverage to the whole population. Several factors may contribute to this. First, Kenya has a large (83%) and growing informal sector for whom coverage is voluntary [33] . International evidence suggests that it is problematic to achieve high levels of coverage among the informal sector population using a voluntary, contributory mechanism [17, 34] . Among others, challenges include unpredictable and irregular incomes and logistical difficulties in regularly collecting premium contributions from individuals in the informal sector [35] . Second, close to 50% of Kenyans live below the national poverty line [36] . This means that they cannot afford to pay insurance premiums and implies that a voluntary, contributory approach is unlikely to achieve any meaningful level of coverage. Among those that are covered, our findings reveal significant inequalities in health insurance coverage. While this is expected for private health insurance, where contributions are based on ability to pay, it is instructive that forms of health insurance that are ideally expected to cater for the poor, such as public health insurance (NHIF), and community-based health insurance, are also associated with significant inequalities. This again emphasises the fact that voluntary and contributory health insurance mechanisms that are typically based on ability to pay are predisposed to inequalities, and are perhaps not appropriate in settings with high informality and poverty.
Our findings offer insights on factors that are associated with health insurance coverage. Older age, employment, being married, exposure to media, smaller household size, higher education, higher socio-economic status, the presence of a chronic disease, increased the odds of having health insurance. These findings are consistent with evidence from other settings on the determinants of health insurance coverage [17, 24, 26, 27, 37, 38] . While the bivariate analysis showed that individuals living in urban areas had increased odds of having health insurance compared to those living in the rural areas, this effect was not only attenuated but in fact reversed by the effect of socio-economic status. Most of the poorer individuals in our sample resided in rural areas compared to urban areas.
The association between health insurance coverage and employment, and also with socio-economic status further emphasises the potential for inequality of contributory, voluntary health insurance. For instance, richer individuals and those in the formal sector have an increased odds of having health insurance coverage compared to poorer individuals, and those in the informal sector, respectively. Finally, the fact that individuals with chronic diseases (diabetes or hypertension) were significantly more likely to be insured than their counterparts without chronic diseases has implications for the viability of health insurance schemes as this may represent a form of adverse selection.
Limitations
Our findings should be interpreted with consideration to some limitations. First, the analysis is based on a crosssectional survey data set. We therefore could not be able to measure causality and settled for associations. Second, the data set is based on data collected in 2014, and hence, the picture could be different in the present day. Third, our study was not able to quantify the relationship between breadth and depth of insurance coverage due to lack of data on the benefits packages covered by the health insurance in Kenya. Future studies should explore this relationship to understand whether coverage would change with changes in the benefits package.
Conclusion
Against a background of Kenya's policy decision to pursue a voluntary, contributory health insurance mechanism, we offer one key recommendation; Kenya should reconsider its decision and instead adopt a predominantly tax funded mechanism to extend coverage with a pre-payment mechanism to its population. While considering fiscal constraints, Kenya should tax fund 100% subsidies for the poor through the public insurer, NHIF. The poor may never be able to pay premiums under a contributory and voluntary mechanism because they lack the ability to pay. Further, Kenya should provide a partial health insurance subsidy, through the NHIF to individuals in the informal sector in the short term. Registering and more importantly retaining informal sector individuals to the NHIF will continue to be a challenge under a voluntary and contributory mechanism. In the long term, Kenya should implement a universal mechanism that ensures that everyone is covered by the NHIF, funded by tax funds.
